An interactive uenu driven system of programmes written in Fortran and designed to utilize the three main nucleotlde sequence libraries and one anino acid sequence library was developed to run on a sraall 16-bit nini computer with limited main meiaory and mass storage. The software uses a minimum of system function calls and should he transportable with minimal rewriting to micro computers.
INTRODUCTION
The utilization of nucleotlde and amino acid sequence data is assuming ever increasing importance in molecular biology. A software package designed at the Division of Molecular Eiology (DUB) was written to allow ready updating and interactive use on a small mini computer of the data bases as new releases of the three main libraries become available [National Bloraedical Research Foundation (tIBRF, nucleottde and aralno acid), European Molecular Biology Laboratory (EMBL, nucleotlde) and GenBank (the joint product of the Los Alamos National Laboratory and Bolt, Beranek and Newman; nucleotide)J.
In addition, the problem of identifying sequences of possible homology in proteins and nucleic acids is one of fundamental importance In molecular biology. Development of the area began with the work of Fitch (1) , Dayhoff (2) , Needleman and Uunsch (3) and GIbbs and Mclntyre (4) . A number of more or less useful refinements and extensions have been suggested over the past decade (5) (6) (7) (8) (9) (10) (11) (12) (13) . Kruskal (24) has written the most recent comprehensive review of the subject. Heier-Ewert and Gibbs (14) and Gibbs et_ al^. (15) showed the utility of a transition matrix method for comparing character doublets (nearest neighbor pairs) for the analysis of text (14) and amino acid sequences (15). We describe a high speed extension of this method using nucleotide triplet values in conjunction with the correlation statistic. Use of the triplet rather than a doublet retains raore information (64 classes rather than 16), while use of the quadruplet (256 classes) makes the method relatively time-consuming. order to obtain quickly literature references for specified sequences.
The entry can also be written to disc as a "Dtaden" formated file [60 characters per record, option 3; see (25)] to be utilized in further analyses in programmes either obtained from other laboratories or written here.
If a particular sequence (either typed into the computer by a "sequencer" or extracted froia one of the libraries) were to be compared to other sequences in the libraries (or specific sections of a library) by matching lengths of sequence, option 4 from the main menu would be used.
The short interactive session shown below would then occur following the entering of "3" (GenBank) in response to the second menu. (11) is the value for the trinucleotide AAA, while the last entry (0) is the value for TTT (UUU). ORICiN OF COMPLEMENTARY STTIAND SYNTHESIS -UACTKRIOPHAGE PHI-K  11  3  4  6  2  3  3  3  2  6  9  4  6  5  5  4  2  1  7  6  6  4  9  8  3  7  6  4  3  7  6  9  4  2  6  2  2 13  3 10  8  6  1  8  7  3  6  5  7  5  4  6  6  7  5  4  1  9  7  5  6  7  5  0 A new trinucleotide data base is created only once for each new release of a sequence library.
THIS PROGRAJ-CIE TAKES YOUR NUCLEOTIDE SEQUENCE AND COMPARES IT WITH SEQUENCES IN THE CENBANK LIBRARY TYPE DRIVE CONTAINING GEHBAMK LIBRARY FILE -RK1: ENTER START, STOP POSITIONS IN THE LIBRARY (X,Y) -23,567 TYPE NAME OF SECOND FILE -RK2
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When a sequence of interest is to be compared to those in the libraries, it is entered and then stored in 60 character records ("Staden" format) using appropriate software. The programme MACC is then invoked to perform the analysis. After a short interactive session, it calculates the quasi correlation coefficient (Qr) for the nominated sequence against all library sequences using the relationship:
[E Where X^ is the number of times a given trinucleotide appears in one (Table 1) to an influenza hemagglutinin sequence (17).
The question of the high Qr values for a number of the influenza virus sequences is the subject of another paper (Reisner, in preparation) ;
however, long regions of obvious sequence similarity do not appear to be responsible.
The package described in the present paper consists of some thirty programmes and has been in use at the 11HB for about eighteen months.
During this time it has undergone a number of revisions as new requirements have occurred or improvements have been suggested. At the time of writing, the evolution of the system is continuing. Because the slow PDP-11/10 has proved useful in sequence analyses, a version to run under CP/M-86/FORTRAN is being considered.
